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[57] ABSTRACT 

The present invention relates to foreign peptide sequences 
fused to recombinant plant viral structural proteins and a 
method of their production. Fusion proteins are economi- 
cally synthesized in plants at high levels by biologically 
contained tobamoviruses. The fusion proteins of the inven- 
tion have many uses. Such uses include use as antigens for 
inducing the production of antibodies having desired bind- 
ing properties, e.g., protective antibodies, or for use as 
vaccine antigens for the induction of protective immunity, 
including immunity against parasitic infections. 
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Leu lie Val Glu Leu lie Arg Gly Thr Gly Ser Tyr Asn Arg Ser Ser 
130 135 140 

Phe Glu Ser Ser Ser Gly Leu Val Trp Thr Ser 
145 150 155 



What is claimed is: 

1. A polynucleotide encoding a fusion protein capable of 
being expressed in a plane or a plant cell, wherein the fusion 
protein comprises a plant viral coat protein from a single- 
stranded plus-sense RNA virus fused to a protein of interest 
comprising four or more amino acids, said polynucleotide 
further comprising a promoter functional in plants 5' to the 
fusion protein encoding region. 

2. A polynucleotide according to claim 1, encoding a 
fusion protein wherein the protein of interest is amino- 
terminal to the plant viral coat protein. 

3. A polynucleotide according to claim 1, encoding a 
fusion protein wherein the protein of interest is carboxy- 
terminal to the plant viral coat protein. 

4. A polynucleotide according to claim 1, wherein said 
fusion protein is an internal fusion protein. 

5. A polynucleotide according to claim 1, further com- 
prising a fusion joint having a leaky stop codon from a 
single-stranded pulse-sense RNA virus. 

6. A polynucleotide according to claim 1, wherein the 
protein of interest is an antigen. 

7. A polynucleotide according to claim 1, wherein the coat 
protein is a tobacco mosaic virus coat protein. 

8. A recombinant plant viral genome comprising a poly- 
nucleotide according to claim 1. 



9. A recombinant plant virus particle, comprising a 
30 genome according to claim 8. 

10. A recombinant plant virus, wherein the coat protein is 
encoded by a polynucleotide according to claim 1. 

11. A plant cell comprising a polynucleotide according to 
claim 8. 

12. A polynucleotide according to claim 1 wherein the 
coat protein is a tobamovirus coat protein. 

13. A plant cell comprising a recombinant plant viral 
genome according to claim 8. 

2 q 14. A plant cell comprising a recombinant plant virus 
particle according to claim 9. 

15. A plant cell comprising a recombinant plant virus 
according to claim 10. 

16. A plant comprising a polynucleotide according to 
25 claim 1. 

17. A plant comprising a recombinant plant viral genome 
according to claim 8. 

18. A plant comprising a recombinant plant virus particle 
according to claim 9. 

30 19. A plant comprising a recombinant plant virus accord- 
ing to claim 10. 

***** 
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Acting Director of the United States Patent and Trademark Office 



5/15/06, EAST Version: 2.0.3.0 



PALM Intranet - IDS Flag Clearance 



Page 1 of 1 



IPALM Intranet 



Application | 
Number L 



IDS Flaq Clearance for Application |10624193 




1 IDS 1 






j Content Mailroom Date | Entry Number | IDS Review | Reviewer i 







http://es/ExpoIdsWEB/updateIdsInfo.do 



5/15/06 



Continuity Information 



Page 1 of 1 



Day : Monday 
Date: 5/15/2006 

Time: 11:24:37 



Continuity Information for 10/624193 



Parent Data 

10624193 

is a continuation of 09565616 

Which Claims Priority from Provisional Application 60132697 



Child Data 
No Child Data 



H|n Info j [Contents \\. Petition Info | F^O^o ' mmmSmtM 



Search Another: Application^ 
PCT/ | 1 /f 




or Patents 
orPG PUBS#[ 



Attorney Docket # 
Bar Code # | 




Searcli 



To go back use Back button on your browser toolbar. 
Back to PALM I ASSIGNMENT I OASIS I Home page 



http://expowebl:8001/cgi-bin/expo/ContData/contData.pl?APPL_ID=10624193 



5/15/06 



Inventor Information EXPO VI .00 



Page 1 of 1 



Day : Monday 
Date: 5/15/2006 

Time: 11:24:43 



Inventor Information for 10/624193 





Inventor Name 


City 


State/Country 


FITZMAURICE. WAYNE P. 


VACAVILLE 


CALIFORNIA 


POGUE. GREGORY P. 


VACAVILLE 


CALIFORNIA 


LINDBO. JOHN A. 


VACAVILLE 


CALIFORNIA 





Search Another: Application^ [ 
PCT/[ 




Attorney Docket # [ 
Bar Code # I 



or Patents [ 
or PG PUBS # [ 

iSeaTsffl 




To go back use Back button on your browser toolbar. 
Back to PALM | ASSIGNMENT I OASIS I Home page 



http.7/expoweb 1:8001 /cgi-bin/expo/GenInfo/sninventors.pl?APPL_ID= 1 0624 1 93 



5/15/06 



Inventor Name Search Result 



Page 1 of 4 




Day : Monday 
Date: 5/15/2006 

Time: 11:24:47 



Inventor Name Search Result 

Your Search was: 

Last Name - LINDBO 
First Name = JOHN 



Application^ 


Patent# 


Status 


Date Filed 


Title 


Inventor Name 


09502711 


6300134 


150 


02/11/2000 


RNA transformation vectors 
derived from a single-component 
RNA virus and contain an 
intervening sequence between the 
cap and the 5 'end 


LINDBO, JOHN 


60316793 


Not 
Issued 


159 


08/31/2001 


Methods for producing human 
glycoproteins in transfected plants 
using RNA viral vectors 


LINDBO, JOHN 


60386891 


Not 
Issued 


159 


06/07/2002 


Method for correlating gene 
function to sequence location 
using a sequence lineage 
evaluation interface 


LINDBO, JOHN 


09502710 


6300133 


150 


02/11/2000 


Rna transformation vectors 
derived from an uncapped single- 
componet rna virus 


LINDBO, JOHN A. 


09520967 


6730306 


150 


03/08/2000 


PARVOVIRUS VACCINE AS 
VIRAL COAT PROTEIN 

rUMUINo 


LINDBO, JOHN A. 


09522900 


Not 
Issued 


71 


03/10/2000 


Self antigen vaccines for treating 

T> 111 1 1 

B cell lymphomas and other 
cancers 


LINDBO, JOHN A. 


09539382 


Not 
Issued 


71 


03/31/2000 


Self antigen vaccines for treating 
B cell lymphomas and other 
cancers 


LINDBO, JOHN A. 


09565210 


Not 
Issued 


161 


05/04/2000 


Viral expression vectors 


LINDBO, JOHN A. 


09565616 


6656726 


150 


05/04/2000 


VIRAL EXPRESSION 
VECTORS 


LINDBO, JOHN A. 


09667237 


Not 
Issued 


61 


09/22/2000 


Creation of variable length and 
sequence linker regions for dual- 
domain or multi-domain molecules 


LINDBO, JOHN A. 


i 09775049 


Not 


161 


01/31/2001 


Methods for homology-driven 


LINDBO, JOHN A. j 



http://expowebl :8002/cgi-bin/expo/InvInfo/invquery.pl?FAM_NAM=LINDBO&GIV_NAM... 5/1 5/06 



Inventor Name Search Result 



Page 2 of 4 





Issued 






reassembly of nucleic acid 
sequences 




09823936 


Not 
Issued 


161 


03/29/2001 


Production of peptides in plants as 
N-terminal viral coat protein 
fusions 


LINDBO, JOHN A. 


09949316 


Not 
Issued 


161 


09/07/2001 


RNA transformation vectors 
derived from a single-component 
RNA virus and contain an 
intervening sequence between the 
cap and the 5' end 


LINDBO, JOHN A. 


09949317 


Not 
Issued 


161 


09/07/2001 


RNA transformation vectors 
derived from an uncapped single- 
component RNA virus 


LINDBO, JOHN A. 


10057558 


Not 
Issued 


161 


01/25/2002 


Method for enhancing RNA or 
protein production using non- 
native 5' untranslated sequences in 
recombinant viral nucleic acids 


LINDBO, JOHN A. 


10061216 


Not 
Issued 


41 


02/04/2002 


Production of a parvovirus vaccine 
in plants as viral coat protein 
fusions 


LINDBO, JOHN A. 


10066390 


Not 
Issued 


120 


02/01/2002 


Method of increasing 
complementarity in a heteroduplex 


LINDBO, JOHN A. 


10067790 


Not 
Issued 


95 


02/08/2002 


SELF ANTIGEN VACCINES 
FOR TREATING B CELL 
LYMPHOMAS AND OTHER 
CANCERS 


LINDBO, JOHN A. 


10067892 


Not 
Issued 


80 


02/08/2002 


Self antigen vaccines for treating 
B cell lymphomas and other 
cancers 


LINDBO, JOHN A. 


10067893 


Not 
Issued 


161 


02/08/2002 


Self antigen vaccines for treating 
B cell lymphomas and other 
cancers 


LINDBO, JOHN A. 


10072438 


Not 
Issued 


161 


02/05/2002 


Method of determining the 
function of nucleotide sequences 
and the proteins they encode by 
transfecting the same into a host 


LINDBO, JOHN A. 


10128510 


Not 
Issued 


161 


04/24/2002 


Production of a parvovirus vaccine 
in plants as viral coat protein 
fusions 


LINDBO, JOHN A. 


10134493 


Not 
Issued 


161 


04/30/2002 


Production of a parvovirus vaccine 
in plants as viral coat protein 
fusions 


LINDBO, JOHN A. 


10190451 


Not 
Issued 


61 


07/02/2002 


Sticky rice 


LINDBO, JOHN A. 















http://expowebl :8002/cgi-bin/expo/InvInfo/invquery.pl?FAM_NAM=LINDBO&GIV_NAM... 5/1 5/06 



Inventor Name Search Result 



Page 3 of 4 



10193142 


Not 
Issued 


93 


07/12/2002 


PRODUCTION OF A 
PARVOVIRUS VACCINE IN 
PLANTS AS VIRAL COAT 

PROTFFM FTT^TfYWQ 
rlvU 1 IjIIN r U olvJlN o 


LINDBO, JOHN A. 


10196677 


Not 
Issued 


161 


07/15/2002 


Method for constructing viral 
nucleic acids in a cell-free manner 


LINDBO, JOHN A. ; 


10200051 


Not 
Issued 


161 


07/18/2002 


Single-component RNA vectors 
derived from a virus and 
containing an intervening 
sequence between the cap and the 
5 f end and able to replicate in a 
iiust pioiii ceil wimin d nosi pidni 


LINDBO, JOHN A. 


10205772 


Not 
Issued 


61 


07/25/2002 


Method of increasing 
complementarity in a heteroduplex 


LINDBO, JOHN A. 


10206030 


Not 
Issued 


71 


07/25/2002 


Method of increasing 
complementarity in a heteroduplex 


LINDBO, JOHN A. 


10226372 


Not 


71 


08/21/2002 


Method of increasing 
complementarity in a nexeroaupiex 


LINDBO, JOHN A. 


10280913 


Not 


41 


10/25/2002 


Population of polynucleotide 
sequence vdridnis 


LINDBO, JOHN A. 


10286140 


Not 

loci 


120 


11/01/2002 


Production of peptides in plants as 
in -terminal virai coax protein 
fusions 


LINDBO, JOHN A. 


10286549 


Not 
issued 


41 


11/01/2002 


Sticky rice 


LINDBO, JOHN A. 


10309756 


Not 

1 ccnpn 


161 


12/04/2002 


Flexible method and apparatus for 
nign tnrougnpui production ana 
purification of multiple proteins 


LINDBO, JOHN A. 


10319227 


Not 

1SSUCU 


93 


04/28/2003 


JOINING DNA SEQUENCES 

T T^FNin THPOT^niV/fFl? A <sF T 
u oii> o i \jr wiowiviij/iv/Aoij l 


LINDBO, JOHN A. 


10356708 


Not 
issueu 


95 


01/31/2003 


MISMATCH \ 

JZ/INUUIN UL^l^r!//\olio AINU 

METHODS OF USE 


LINDBO, JOHN A. 


1 UtO /UoZ 


IN OX 

Issued 


*f 1 


UO/UO/ZUUj 


riexiuie vaccine assemuiy ana 
vaccine delivery platform 




10624193 


Not 

1SSUCU 


71 


07/21/2003 


Viral expression vectors | 


LINDBO, JOHN A. 


10637758 


Not 
Issued 


41 


08/08/2003 


Method of increasing 
complementarity in a heteroduplex 


LINDBO, JOHN A. 


10684134 


Not 


41 


10/10/2003 


Polynucleotide sequence variants 


LINDBO, JOHN A. 



http://expowebl :8002/cgi-bin/expo/InvInfo/invquery.pl?FAM_NAM=LINDBO&GIV_NAM... 5/1 5/06 



Inventor Name Search Result 

• 



Page 4 of 4 





Issued 










10858775 


Not 
Issued 


161 


06/01/2004 


Method for enhancing RNA or 
protein production using non- 
native 5' untranslated sequences in 
recombinant viral nucleic acids 


LINDBO, JOHN A. 


10880243 


Not 
Issued 


30 


06/29/2004 


Flexible method and apparatus for 
high throughput production and 
purification of multiple proteins 


LINDBO, JOHN A. 


10893056 


Not 
Issued 


30 


07/16/2004 


Method of determining the 
function of nucleotide sequences 
and the proteins they encode by 
transfecting the same into a host 


LINDBO, JOHN A. 


11090497 


Not 
Issued 


30 


03/25/2005 


Flexible vaccine assembly and 
vaccine delivery platform 


LINDBO, JOHN A. 


11209592 1 


Not 
Issued 


30 


08/22/2005 


Self antigen vaccines for treating 
B-cell lymphomas and other 
cancers 


LINDBO, JOHN A. 


11303548 


Not 
Issued 


20 


12/16/2005 


Flexible method and apparatus for 
high throughput production and 
purification of multiple proteins 


LINDBO, JOHN A. 


60209893 


Not 
Issued 


159 


06/06/2000 


Construction of a TMV based 
expression vector 


LINDBO, JOHN A. 


60266386 


Not 
Issued 


159 


02/02/2001 


Method for reassorting mutations 
among multiple DNA sequences 
by in vitro DNA mismatch repair 
(DMMR-reassortment) 


LINDBO, JOHN A. 


60268785 


Not 
Issued 


159 


02/14/2001 


Method for reassorting mutations 
among multiple DNA sequences 
by in vitro DNA mismatch repair 
(DMMR-reassortment) 


LINDBO, JOHN A. 


60296610 


Not 
Issued 


159 


06/06/2001 


Construction of a TMV based 
expression vector 


LINDBO, JOHN A. 



Search and Display More Records. 



Last Name 

Search Another: Inventor ■ — 



To go back use Back button on your browser toolbar. 
Back to PALM | ASSIGNMENT I OASIS I Home page 



First Name 



| JOHN 



http://expowebl :8002/cgi-bin/expo/InvInfo/invquery.pl?FAM_NAM=LINDBO&GIV_NAM... 5/1 5/06 



iiiiinniHiiiiiii 

US006656726B1 

(12) United States Patent (k» Patent No.: US 6,656,726 Bl 

Fitzmaurice et al. (45) Date of Patent: Dec. 2, 2003 



(54) VIRAL EXPRESSION VECTORS 

(75) Inventors: Wayne P. Fitzmaurice, Vacaville, CA 
(US); Gregory P. Pogue, Vacaville, CA 
(US); John A. Undbo, Vacaville, CA 
(US) 

(73) Assignee: Large Scale Biology Corporation, 
Vacaville, CA (US) 

( * ) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days. 

(21) Appl. No.: 09/565,616 

(22) Filed: May 4, 2000 

Related U.S. Application Data 

(60) Provisional application No. 60/132,697, filed on May 4, 
1999. 

(51) Int. CI. 7 C12N 15/00; C12N 5/00; 

C12N 5/04; C12N 15/82 

(52) U.S. CI 435/320.1; 435/410; 435/419; 

435/468 

(58) Field of Search 536/23.2, 23.72; 

800/295, 278, 298, 317.3; 435/419, 468, 
410, 414, 320.1 

(56) References Cited 

U.S. PATENT DOCUMENTS 

5,316,931 A 5/1994 Donson et a! 435/172.3 

5,405,783 A 4/1995 Pirrung et al 436/518 

5,412,087 A 5/1995 McGall et al 536/24.3 

5,445,934 A 8/1995 Fodor et al 435/6 

5,695,937 A 12/1997 Kinzler et al 435/6 

5,816,653 A 10/1998 Benson 297/284.4 

5,866,785 A 2/1999 Donson et al 800/205 

5.889.190 A 3/1999 Donson et al 800/288 

5.889.191 A 3/1999 Turpen 800/288 

5,977,438 A 11/1999 Turpen et al 800/288 

FOREIGN PATENT DOCUMENTS 



WO 
WO 



WO 95/21248 
WO 00/66743 



10/1995 
9/2000 



OTHER PUBLICATIONS 



Viaplana et al., Transient expression of a GUS reporter gene 
from cauliflower mosaic vims . . . , 2001, Journal of General 
Virology, vol. 82, pp. 59-65.* 

Porta et al., Use of Viral Replicons for the Expression of 
Genes in Plants, 1996, Molecular Biotechnology, vol. 5, pp. 
209-221.* 

Ausubel, F.M., et al., Current Protocols in Molecular Biol- 
ogy— vol. 1 (1987). 

Callis, J et al., "Introns increase gene expression in cultured 
maize cells," Genes and Development, 1:1183-1200 (1987). 
Dawson, William and Krisi Lehto, "Regulation of Tobam- 
ovirus Gene Expression," Advances in Virus Research 
38:307-342 (1991). 

Donson, J., et al, "Agrobacterium-Mediated Infectivity of 
Cloned Digitaria Streak Virus DNA," Virology 162:248-250 
(1988). 



Epel, B., et al., "Plant virus movement protein dynamics 
probed with a GFP-protein fusion," Gene vol. 173(1): 75-79 
(1996). 

Fraley, R., et al., "Expression of bacterial genes in plant 
cells," Proc. Natl Acad Sci. USA., 80:4803-^807 (1983). 
Freshney, R.I., ed., Animal Cell Culture: a practical 
approach (1987) . 

Fromm, M., et al., "Stable transformation of maize after 
gene transfer by electroporation," Nature 319:791-793 
(1986). 

Gardner, R., et al., "Potato spindle tuber viroid infections 
mediated by the Ti plasmid of A grobacteriwn tumefaciens, " 
Plant Mol Biol. 6:221-228 (1986). 
Harlow, Ed and David Lane, eds., Antibodies, A Laboratory 
Manual, Cold Spring Harbor Laboratory (1988). 
Lazarowitz, S., "Infectivity and complete nucleotide 
sequence of the genome of a South African isolate of maize 
streak vims," Nucl Acids Res. 16(l):229-249 (1988). 
LewandowsM, D and Willan O. Dawson., "Functions of the 
126- and 183-kDA Proteins of Tobacco Mosaic Virus," 
Virology 271:90-98 (2000). 

Matthews, R.E.F., Plant Virology, 3 rd edition (1991). 
McPherson, MJ., B.D. Hames and G.R. Taylor eds , the 
series Methods in Enzymology (Academic Press, Inc.): PCR 
2: A Practical Approach (1995). 

Potrykus, I., et al., "Molecular and general genetics of a 
hybrid foreign gene introduced into tobacco by direct gene 
transfer," Mol Gen. Genet., 199:169-177 (1985). 
Sambrook, J. , E.F. Fritsch and T. Maniatis., Molecular 
Cloning: A Laboratory Manual 2 nd edition, Cold Spring 
Harbor Laboratory Press (1989). 

Sanford, J.C. et al., "Optimizing the Biolistic Process for 
Different Biological Applications," Methods in Enzymology, 
217:483-509 (1993). 

Sijen, T, et al., "RNA-mediated virus resistance: Role of 
repeated transgenes and delineation of targeted regions," 
The Plant Cell, vol. 8(12): 227-2294 (1996). 
Zhou, Guang-Yu., et al., "Introduction of Exogenous DNA 
into Cotton Embryos," Methods in Enzymology, 
101:433-481 (1983). 

"Methods for Plant Molecular Biology," A. Weissbach and 
H. Weissbach, eds., Academic Press, Inc., San Diego, Calif. 
(1988). 

* cited by examiner 

Primary Examiner — Deborah Crouch 

Assistant Examiner—, Joseph Woitach 

(74) Attorney, Agent, or Firm— John C. Robbins; Thomas 

Gallegos; Quine Intellectual Property Law Group, P.C. 



(57) 



ABSTRACT 



The present invention provides nucleic acid sequences hav- 
ing an altered viral movement protein and 126/183 kDa 
replicase proteins further characterized in its ability to 
stabilize a transgene contained in a virus that expresses the 
altered movement protein. The present invention also pro- 
vides viral vectors expressing the altered movement protein, 
cells transformed with the vectors, and host plants infected 
by the viral vectors. 

14 Claims, 17 Drawing Sheets 
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-continued 



Aen Ser Ser Ser Asp Arg Ser Val Pro Aan Lys Asn Tyr Arg Asn Val 
225 230 235 240 

Lya Asp Phe Gly Gly Met Ser Phe Lys Lys Asn Asn Leu lie Asp Asp 
245 250 255 

Asp Ser Glu Ala Thr Val Ala Glu Ser Asp Ser Phe 
260 265 



<210> SEQ ID NO 6 
<211> LENGTH : 268 
<212> TYPE: PRT 

<213> ORGANISM: Nicotiana tabacum 
<4 0O> SEQUENCE: 6 

Met Ala Leu Val Val Lys Gly Lys Val Asn He Asn Glu Phe He Asp 
15 10 15 

Leu Thr Lys Met Glu Lys He Leu Pro Ser Met Glu Thr Pro Val Lys 
20 25 30 

Ser Val Met Cys Ser Lys Val Asp Lys He Met Val His Glu Asn Glu 
35 40 45 

Ser Leu Ser Gly Val Asn Leu Leu Lys Gly Val Lys Leu He Asp Ser 
50 55 * 60 

Gly Tyr Val Cys Leu Ala Gly Leu Val Val Thr Gly Glu Trp Asn Leu 
65 70 75 80 

Pro Asp Asn Cys Arg Gly Gly Val Ser Val Cys Leu Val Asp Lys Arg 
85 90 95 

Met Glu Arg Ala Asp Glu Ala He Leu Gly Ser Tyr Tyr Thr Ala Ala 
100 105 110 

Ala Lys Lys Arg Phe Gin Phe Lys Val Val Pro Asn Tyr Ala He Thr 
115 120 125 

Thr Gin Asp Ala Met Arg Asn Val Trp Gin Val Leu Val Asn He Arg 
130 ' 135 140 

Asn Val Lys Met Ser Ala Gly Phe Cys Pro Leu Ser Leu Glu Phe Val 
145 150 155 160 

Ser Val Cys He Val Tyr Arg Asn Asn lie Lys Leu Gly Leu Arg Glu 
165 170 175 

Lys He Thr Asn Val Arg Asp Gly Gly Pro Met Glu Leu Thr Glu Glu 
180 185 190 

Val Val Asp Glu Phe Met Glu Asp Val Pro Met Ser He Arg Leu Ala 
195 200 205 

Lys Phe Arg Ser Arg Thr Gly Lys Lys Ser Asp Val Arg Lys Gly Lys 
210 215 220 

Asn Ser Ser Ser Asp Arg Ser Val Pro Asn Lys Asn Tyr Arg Asn Val 
225 230 235 240 

Lys Asp Phe Gly Gly Met Ser Phe Lys Lys Asn Asn Leu He Asp Asp 
245 250 255 

Asp Ser Glu Ala Thr Val Ala Glu Ser Asp Ser Phe 
260 265 



What is claimed is: zation of a transgene contained in a virus that expresses the 

1. An isolated nucleic acid sequence comprising a nucleic altered movement protein. 

acid sequence encoding an altered viral movement protein 4. An isolated nucleic acid sequence comprising a nucleic 

having the amino acid sequence shown in SEQ ID NO: 6. acid sequence encoding an altered 126/183 replicase com- 

2. The isolated nucleic acid sequence of claim 1 that is plex having a nucleic acid alteration at nucleotide positions 
identical to the sequence shown in SEQ ID NO: 4. 65 1138, 1268, 2382, and 3632 as shown in SEQ ID NO: 2 . 

3. The isolated nucleic acid of claim 1, wherein the altered 5. An isolated nucleic acid according to claim 4 wherein 
movement protein enhances the ability to facilitate stabili- the altered 126/183 replicase complex enhances the stabili-. 
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zation of a transgene contained in a virus that expresses the 
altered replicase complex. 

6. A viral vector comprising a nucleic acid sequence 
encoding an altered viral movement protein having the 
amino acid sequence shown in SEQ ID NO.: 6. 

7. The viral vector of claim 6, further comprising a 
transgene, wherein said viral vector exhibits an enhanced 
ability to stabilize said transgene compared to a control viral 
vector comprising a wild type movement protein as shown 
in SEQ ID NO: 3. 

8. The viral vector of claim 7, wherein the transgene is a 
non-viral gene. 

9. The viral vector of claim 8, wherein the non-viral 
transgene encodes a protein selected from the group con- 
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sisting of a membrane protein, a cytosolic protein, a secreted 
protein, a nuclear protein, and a chaperon protein. 

10. The viral vector of claim 6, wherein the vector is a 
tobacco mosaic viral vector. 

11. The viral vector of claim 6 that is designated BSG1057 
deposited with American Type Culture Collection accession 
number 20398. 

12. A plant cell transformed with the viral vector of claim 

6. 

13. An isolated nucleic acid sequence of SEQ ID NO: 1. 

14. An isolated nucleic acid sequence of SEQ ID NO: 2. 
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